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PROBLEM TO BE SOLVED: To reduce the temperature dependency of the 
leakage current of the capacitor of a semiconductor device which has a MIM 
structure, and further, to improve the reliability of the semiconductor device. 

SOLUTION: In the manufacturing method of the semiconductor device, the film 
of a barrier insulation layer 6 is so formed by an atomic-layer chemical vapor- 
phase epitaxy method as to be deposited on a lower electrode 5 of its capacitor 
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and on its interlayer insulation film 3, and a high-dielectric-constant film 7 is so 
deposited on the barrier insulation layer 6 as to form a capacitor insulation film 8. 
Also, a barrier insulation layer is further formed on the high- dielectric-constant 
film. In this way, an upper electrode 9 covering the capacitor insulation film 8 is 
so provided as to manufacture its capacitor having a MIM structure. Hereupon, 
the flow of the electrons in the film of the barrier insulation layer 6 is subjected to 
a Fowler-Nordheim(F-N) tunnel-current mechanism or a direct tunnel-current 
mechanism. 
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^^JK§'(t?5!I-C1i:-e^iS'ftSrllfijh-ri.^A < J)l». gftifeliffiia^fcJBJfcT* 6. £l/C. £*>*ife"C» 

X\ TiNHc7)ig<t(±4 5 0*CULh. TaNMW 20 fiK1-S^m^MT'{±K^fftor«.1llAW-r6 i 3 1 

5 0 0 -CUUi-C'-e-iX^fljBi & . *C1 T\ ALCVDg & 9 , ^<o^i?si?ffl^,T'<oiS^^«oia«iaxs 

•cosffirasti 4 o o x$iT£tt£? i> t J: v ^. tfrmz* a . jbiaws&iKi . nmmmmtfzmik? y 

[0048] IMLtzXoftALCVDmzk*). IS ^JMROtteCRfc-f . H2*«llWW+"CSUfc&«» 

8&^*^*><y7|fitM6j^j£TrS4J:3'K& [0054] &tc. *^«om 2 WHfiScoMcoUT 

m6bm7z&mLxmwi-&. zwrnnjemt* 

[ 0 0 4 9 ] JWC . ±Jfi Lfc A* 'J 7ffef£ll 6 JifciSfB® 0. 10/i mOiftH-SJPt'SaJt-f h O v-y ? r >U MZ 

mm stjws. 05(a) ut. Jiiioiaii§S3?ifflfc m i M^a**'*£'?tfK?j£3fi&i&&'c%&. d 

xirr^^M5mm±<r>/<v7tmmemwzm^i-i x\ *ftw<o®mmm*w)-?%.8iizt$^x£.ii 

J?(;:m^$|g7£j£lgLfcf^»rE0-ej>l>. 30 SfrSSrmttWKjn-t. 

[0050] -I?)i«f$m$M7 £±iiEL*:AL [ 0 0 5 5 ] 06 ( a ) fcijrrj: SSSfr'PM^) 

CVD&T1Bl£t-|>%££t&B>Tf S. CiO^C, JtiG >-'Jriyg*g2 l*iB(c*?4HII1Rtt2 2£ST I ( S 

Ltz^frtt*y'*—fltil^W?)o*>ffl0) J f'-vyrf— hallow Trench Isolation)S 

(%mm) MzRmtfAZ'virAVitzifritttiiffltotzm x-mm-h. i±izy-him 

A-fS. Z.<»&ott:W.%tixcm\<niixi/-'ryx* mftLX&m&yV 3y®2 3ZBf&.L. 

05(b) iZjfilX^b. =3:*>. ZeHHtit&mth* v'J 3^1 2 3^)ffl!lMt^^aT^ K^t-zHfe 

^*»>x-A|i s ±te-f-r>'A--rtt'?aJS* { 2 0 0'C- ^245r^-TI>. 

3 5ox:<7)ms±i l zmm^tix^i. [0056] tlx. ^^m^nsov-^.- kp^^ 

[005 1] 05 (b) iZTjk-fkoiz. ^-\y^-Hz mM25Z4*y&\kfmmtX'Bm-h. mzv 

nm%t'ximxL. ftyA-^'^j:2oo 4o 'j-t-r mv8X'$>&&i'V3y®2 3(r)mmtv-z ■ 

Pagg^-rs. -tL-c, v-ztfzkixmmtfy ytetwi2 5<oa®^atRW^^ , J- , ?-'f K126 

(TaC 14 ) ^X^AVUX^SCf-vyA'-rtt SrJg^l). iC"C% i'UlM H12 6{i3A*^hi/>J 

r. A-yrffe^yieawcTaK^ribsofi^y^^ too 57] ijcfcr, yyoyw^mx'timm^it: 

$> S V ^^iScK : ^® T-ft 4 . i Z X\ T a ffi^ {iK3g{2« TJg^-TI. . -£LT, ^1 Jifaifi^ 2 8 *>f3r£WiSi£ 

[0052]»:t. 05 (b) fcjjrfcfc 3 V-Z# [0058]»:t:, x-xf-y^X h •xA-/13 o tm2 

xzmmu*-i'tfAi:'WA&mx' j f-*y'*-fiizm 50 io^)i3i5:eiiLTiist$-ti-i.. 
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1 1 

v?x h 3 ottWui'lJ 3 y&im?t> 0 . % 

2 mmmwt 3 1 u n ysMtBrc* s . 

[0059] C1*)SS2 1016811 3 laffigOffittSK 

tCtt-f^yx-yf-y/ (Ri E) 

><-«3 0li. ±ieRI EHt5ftl)h'7-<X-yf-y^*> 

^T'X y j-y?x V -;n-m 3 0 £jMiRfiM:|&£LT± 
i2^fifflffl?L3 2 (imSitS . 
[0060] <Mc, H6 ( b ) £ij**J: -3te. SfiffllS 10 
?L 3 2 Ofimzfc -> X Ttitmte 3 3 Z&ffrft . C <0T 
3 3 liT*?*' 2 9 fc£f& LTV TSP 
WM3 3{i§WA< 2 0 nmf£gtf)T i NffilTIMSfl 

[0061] Kfc. 137 ( a ) IZijkt* OlZ. TS5€flS 

3 3«J:Z^S2«IISBfiHffi3 1«^, glO£lfe*)« 
JttTBMHW:J:3(C. /<UTlftlM34tiW2nm«) 
T/U 5 i-mX'B& L< MtC fflfflPMR 3 5 SrfSff 1 0 
n m CDSSHfc * > 9 )UX'Bf8.-f h . 

[0062] ftfc, 07(b) IZijkt «t OlC 1010 20 
§13 5±fc/<'J7*1OT3 6 fc^y^TyRa 7 Sr^ 
fi£U ^<97* V^^-rStfTii: F^-fxy-f-y 
/6t«ttv^-^y^L±g5StE3 8t-fS. d<7)«fc 

p t lt . m i m fiat*)* * km ^m-m^^m- 

[00 63] ZOXoiZLXBfSLlKMIMffim?)** 

; \*-> ? co U - ? %Mz-o\ vt mmzm^t: . *<o&% i 

3fc±a5m«63 8r 8 it=enia-ri.mESrt-?-c^s. a* 
«C2 1 £«*«&fcu ±.&wm3 8izjEn<nmEzw 

LTSa(2 5*C). 8 5'C, 1 2 5r(Cl/0**. 
[0064] laSA'^li. J: 3 fc, *JMHTtt. gflJ* 

Ji, A*'J7«6!*Ji3 44'$-^l.mcSCiag<S^tt*^ 
<*E<=3:-i.*^T'J>S. CIJIT'. A 'J Tlfe^S 3 4 4><9 
^■TWSiWlll, FowlerNordheim(F- 

n) hy^n&h&wm&hy&umtfmmiz* ao 

h. 

[0065] Jtffcfc LX , ft3fc<7)M I MfSitcT)** y\'y 

t^I/O^. ^C1T\ TSBtlffi3 3±(Cif^$l3 5 
fctt*S-fr*ffili, H2«0|IM^IST'§iBBLt<0t|5l 

3 5*<ffiU?l 0 nmOSK-fb^y^^t'Jg^n, ISIS 
W$m 3 5±tC/< U 7^/1 3 6 fc ^V/XfVl 3 7 
t T JiiKBtt 3 8 § tl X V \ S . 
[00 66] ZCDXolZLXBf&LtzMlMffilkCO** 50 
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^**>y-?it8!W>!£*£0i otUtHfl-f*. -re: 

?, (2 1 OT'fcL filiil3Tgi5mfiS3 3 fc±SBffi«&3 80 
tLXmSi (2 5'C) . 8 5*C> 12 5lCfcLTH6. 

01 oa^mj:^ teft<ofliit-C'*i, sai+ou 
t±. mi 2mmtt:mnmmk^x^b. 

[0067] ^2<0^M^.<BT{i. a*u rta^/i 3 4 
A<Ta5®B3 3«Sfc:^B£?^I.^Hov^TSiBBL-r 
m 1 OHSfc<0J$KT'l23 tS^V^T|jiH/1L^<7) 

t mmz . a- >; 7i&U)nniwi t ±»«fiiafc^ 

[0068] W±c?>mM<?)Bmizt5^Xli. 

&w±±.®mmi,zm^h&m®t ix. >rxsw (o 

s) t,L<l±-e^K-ft«!l*6^ttUX^A (Re) . fi 
i(Pt) . i*y\s*lk. (Pd) , u^i. (Rh) ?: 
ffl^TfcJ:^. U*»L. ±aUv:ALCVDa-CVN'«JT 

f-^y (Ti), ?y?)V (Ta) . /Urx^A (R 

u) , -f«Ji;«>A (I r) fcAJWCiiV*. jjfcii. $ 
ft*»fcUTIi. ±»LfeA«IWI3lll. *BWt»W>flll 

i o o 6 9 1 Aiv^i. T8nm<b£v^u±aras^ffi 
[ o o 7 o ] 4fc. ±E^mK>miTtt. ><u neis 

a' 'J Tl&^lfi P-Nb ytovtSUb h \ by* 

frmmmzm?hm®x't>ti\i x w 

[007 1 ] itz. ±f2<0HSt<0®ffiT(i, ALCVD 

mx-xmwyfivm&fSrthii&iiz^xm&L 

tc. LC V DJfeTflffiWWBtC** "IMfc^ y 3 

(Z rOa ) , ZSMb^^A (Hf Oz ) . 
STO(SrTi0 3 ) i, BST ( (Ba, Sr)T 
iOa ) m£&m-tli$3iSlZ\t^ H5 (b) CtfL^V 

Z r<0T/U37-h. tfi(b'N7— »>A. Xbnyf^A 
DRM, yN'U^ADRM, ig-fbf-^y^ffl^&kiV^. 

[0072] ±IEOff8mK^>ifc8nMMi. 
'Jn-^A (ZrOi ) nVtffflMt 2 5 . ZR-fk 
A7X>7A(Hf02 )f30, STO(SrTiO 
3 > Mm 0 0, B ST ( ( B a , Sr)Ti0 3 ) K 
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T3 o on%t£feLx®Rm<7)m^®&immb% 

t:-3 5 0*CT'J:^. 

[0073] ttz. ±KBL^ALCVD?£-e±IB^J:d 

xm^xtx^. 

[0074] 

IC. ^^^SEfLA^Fow 1 e r Nordhei 

m ( f-n) h >*n>m8mms> t uinji h >*mb. 

fl-ft^mffi^ ( A L C V D ) 6 . 

[0075] zcntiMz. *?&wx'te. ®mmm<D& 

[00 76] dOiotcLT. M I Mfi|J§<0^Y^N'v-^ 

frimt ufc^NMsjaioifc^isscsjet* * a ear 

[0Bff*)fflMSl$:iittfi] 30 
[01 ] *«W)lllltf)«tt<0«IBtRWf*fctt«)M 
I M8§&*A-AV:?O¥ffi0fc*^K!Tffl0T-*>S. 

[@2 ] ±em i Mm&**'*i>'?(o-®tifckit:mm 
area h . 

[@3 ] gi)<owi 1 Mmm^^^^<o-^ikkUzmm 
mx-fo h . 

[04 ] *me>®mmf&<offlg0imt:mit?>titb 
n^^j^mmmtw.&iiwmxi'-'ryzmx'ib 
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[05] ^wMmmmmco^mmmmitznb 

[06] #»BJJ*>Jfl 2 <OSUfecO^HI^MBfl-r 6 fctfXOM 

1 M^Ji^A'>'N-x^^i!!jSlSWI^Bfiffl0X'&l.. 

[07 1 ±iaiw 1 wmx*jwma&wm* t 

Ktxnmmwmx-bh. 

[08] xmom zww? t tinny y 7x-s>b. 

[09] *mi<r>m2<r)mm(r)Bmtttlt-?htztt><r)U 

JfcOM I Mffiit^A'A^^<7)Bf®0t'*l). 

[010] ±fet&fe<0M I Mflfjtdr-v^V^^ft^ 

[0ii] vmomx-miiLLtiM 1 m»»*-w<c->* 

<O J Fffi0kffifffi0-CJ>6. 

[012] mkvmK'<Dmm*im-tz>t:tf><o®mm 

1. 2 1. 101 v-Unygfii 

2. 102 

3. 103 

4. 29, 104 Ty? 

5. 33. 105 Tmm 

6. 6a, 3 4 'N'UT&fiJI 

7. 35 mmtR 

8. 106 sii&iur 

9. 38. 107 ±.mm 

10.11 /£HP3 

2 2 ft?MKKtt 

2 3 Zte&is 'J 3 ^/f 
2 4 1M H*> si— /UffiiBK 

25 v-x- KWy&ffcJl 

2 6 5/ "JIM FJ 
27 

2 8 1 ibibj 

3 0 X -y f-y^X h -y J 

31 sss2m&i 

3 2 SfiffllPfiFl 
3 6 /\'iJ7S1 

3 7 ?y/^fyl 
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